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In this paper we study some well-posedness problems of the compressible isentropic
Navier-Stokes equations. A great many of fluid motions couldbe expressed by this equa-
tions, certainly, the expressions are different for different models respectively. There were
three models in our paper, they were: compressible fluids endowe with internal capillar-
ity, the motion of compressible viscous self-gravitating fluids model and fluids endowed
with internal electronic repulsion. The first model showed as the Navier-Stokes equations
of Korteweg type, and the latter two showed as the Navier-Stokes-Poisson equations.
Firstly, we study the Navier-Stokes equations of Korteweg type in one dimension space,
we construct the global weak solutions to the initial-boundary problem for the Navier-Stokes
system with capillarity in the half spaceR1+. The result extends Eugene Tsyganov’s exis-
tence theorem [27], which considered the problem in the finite region published in J. Differ-
ential Equaions 245(2008) 3936-3955.
Secondly, we consider the Navier-Stokes-Poisson system ofbar tropic compressible
flow in the three dimension, which weak solutions were obtained by Y.J. Wang [68] and
T. Kobayashi [63] on a bounded smooth domain, we prove that solu ions to this problem
defined on a sequence of spatial domainsΩn ⊂ R3 converge to a solution of the same
problem on a domainΩ, whereΩ is the limit of Ωn in some sense introduced anon. And
then we know the equations can be solved in a more general domain.
Finally, we prove the boundedness for energy of weak solutions t the Navier-Stokes
equations of compressible self-gravitating fluid in time, in bounded domains with arbitrary
forces and the adiabatic constantγ ∈ (3/2, 5/3], thus the results on existence of complete
bounded trajectories and attractors for compressible self-gravitating fluid can be generalized
up toγ > 3/2.
Key Words: Navier-Stokes equations; Capillarity; Half space problem; Navier-Stokes-
Poisson equation; domain dependence; bounded energy weak solution; self-gravitating
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·^u = (u1, u2, u3)±9p, ρ, θ5£ã6NG£$ÄG9åÆG





u(t, x) · ndSdt (1.1)
ρþÝ§=ü NÈ6Nþ"ù§3m«m[t, t+ dt]S÷n
6LdS6Nþ





ρu(u · n)dSdt = ρ(u⊗ u)ndSdt (1.3)




























e = g(ρ, θ) (1.6)
éníN§du©fmvkp^§SU§Ýk'"AO/e¤á
































(∂tρ+ div(ρu))dxdt = 0, ∀Ω, ∀[t1, t2]
u´§dΩ9[t1, t2]?¿59È¼êëY5§ÒþÅð½Æ©/
ªµ










































∂t(ρu) + div(ρu⊗ u) = divT + ρf (1.12)
éuAåÜþTkXe/ªµ
















































µ′ = 0§éuíùVfíN§3§ÝØp§±@µ′ = 0"
3¹e§Ñ7LÄµ′K"
|^µ′½Â§(1.13)ª±Uµ





























































ρ|u|2) + div((ρe+ 1
2
ρ|u|2)u) = div(Tu + κ∇θ) + ρf · u (1.19)
|^(1.10)Ú(1.12)§(1.19)ªd=zµ
















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
